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In the title compound, C 18 H 19 N 3 0 5 , the 3,6-dihydro-2//-pyran 
ring adopts a half-chair, distorted towards a half-boat, 
conformation with Q T = 0.5276(14) A. The benzene ring is 
twisted out of the place of the triazole ring [dihedral angle = 
23.54 (8)°]. In the crystal, supramolecular layers in the ac 
plane are formed through C— H- ■ O and C— H- ■ -7r(triazole) 
interactions. These stack along the b axis being connected by 
C— H- ■ N contacts. 

Related literature 

For background to the chemical attributes of C-glycosides, see: 
Ritchie et al. (2002); Hanessian & Lou (2000); Hultin (2005); 
Zou (2005). For chiral properties of C-glycosides, see: Nakata 
(2005); Nicolaou et al. (2008); Somsak (2001). For additional 
conformation analysis, see: Cremer & Pople (1975). 




Experimental 

Crystal data 

C 18 H 19 N 3 0 5 
M, = 357.36 
Monoclinic, P2 1 
a = 4.79932 (7) A 
b = 16.6308 (2) A 
c = 10.76331 (14) A 
P = 93.225 (1)° 

Data collection 

Agilent SuperNova Dual Cu at zero 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
r mi „ = 0.848, r maI = 0.959 

Refinement 

R[F 2 > 2a(F 2 )] = 0.033 

wR(F 2 ) = 0.084 

S = 1.04 

3369 reflections 

237 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 857.73 (2) A 3 
Z = 2 

Cu Ka radiation 
jtt = 0.86 mm -1 
T = 100 K 

0.20 x 0.10 x 0.05 mm 



5784 measured reflections 
3369 independent reflections 
3304 reflections with / > 2a(I) 
R iM = 0.019 



H-atom parameters constrained 
A/w = 0.14 e A~ 3 
Ap^ = -0.19 e A~ 3 
Absolute structure: Flack (1983), 

1591 Friedel pairs 
Flack parameter: -0.09 (15) 
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Symmetry codes: (i) 


-x,y-\,-z- 


i-i; (ii) 


x — 1, y, z\ (iii) x, y, 


z + 1; (iv) 


-x,y + \,-z + l;(v)x-\ 


- i,,y, z- 









Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SIR92 (Altomare et al., 1999); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997), DIAMOND (Brandenburg, 2006) and 
MarvinSketch (ChemAxon, 2009); software used to prepare material 
for publication: publCIF (Westrip, 2010). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5093). 
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[(2tf35;65>3-Acetyloxy-6Kl-phenyl-l//-l,23-triazo 
acetate 

J. Zukerman-Schpector, H. A. Stefani, N. C. S. Silva, S. W. Ng and E. R. T. Tiekink 
Comment 

The chemistry and biological activity of C-glycosides has experienced increased attention due to their structural similarity 
to carbohydrates but also due to their resistance to metabolic processes. Such attributes may lead to improved biological 
profiles as compared to their (^-analogues (Ritchie et al. 2002; Hanessian & Lou, 2000; Hultin, 2005; Zou, 2005). In addition, 
C-glycosides have also been found embedded in the structure of several bioactive natural products (Nakata, 2005; Nicolaou 
et al. 2008), and served as chiral building blocks for the stereoselective synthesis of optically active compounds (Somsak, 
2001). 

The title compound, (I), Fig. 1, was prepared in connection with on-going research into the synthesis of C-glycosides. 
The absolute structure was confirmed experimentally and shows the chirality at the C9, C12 and C13 atoms to be S, S, and 
R, respectively. The dihedral angle between the phenyl and the triazole ring is 23.54 (8) °. The 3,6-dihydro-2//-pyran ring 
has a distorted half-chair conformation with the 01 atom lying 0.6127 (16) A above the plane defined by the C9-C13 atoms 
(r.m.s. deviation = 0.1231 A). The ring puckering parameters are: q 2 = 0.4198 (15) A, q 3 = 0.3195 (15) A, QT = 0.5276 
(14) A and cp 2 = 321.1 (2) ° (Cremer & Pople, 1975). 

In the crystal packing, the molecules are linked through C— H— O, C-H - N and C-H--7T interactions, Table 1. The short 
C — H - 0 contact, involving the trizaole-C — H and the carbonyl-04 atoms, leads to chains along the b axis. These are linked 
along the a direction into a 2-D array via C — H—7t interactions that occur between the methine-C — H and the ring centroid 
of the trizole ring. Fig. 2. The zigzag layers are stabilized by a number of weaker C— H—O interactions (Table 1) and stack 
along the b axis with the most significant interaction between them being of the type C — H - N, Fig. 3. 

Experimental 

The reaction was carried out in a two neck 25 ml flask under a nitrogen atmosphere. To copper iodide (96 mg, 0.5 mmol) 
was added a solution of ((27?,3S,6S)-3-acetoxy-6-((trimethylsilyl)ethynyl)- 3,6-dihydro-2//-pyran-2-yl)methyl acetate (155 
mg, 0.5 mmol) in 2 ml of THF, a solution of phenyl azide (71.4 mg, 0.6 mmol) in 3.5 ml of THF, and finally, drop wise, 
tetra-«-butyl ammonium fluoride (TBAF) (0.6 ml, 0.6 mmol) was added. The mixture was sonicated in an ultrasound bath 
for 90 minutes. The reaction mixture was then quenched with 20 ml of ammonium chloride and extracted with 3 x 15 ml of 
ethyl acetate. The organic phase was washed with 3 x 15 ml of water, dried with MgS04 and then the solvent evaporated 
in a rota-vapor. The product was purified through a chromatographic column using ethyl acetate/hexane (1:3) as the eluent. 
Crystals were grown by slow evaporation from a solution of 15% of acetyl acetate in hexane at 293 K; Mpt: 379-382 K. 

^-NMR (CDC1 3 , p.p.m., 300 MHz): 5 7.99 (s, 1H); 7.74 (d, 2H, J = 7.8 Hz); 7.51 (m, 3H), 6.29 (m, 1H); 6.01 (d, 1H, J 
= 10.3 Hz); 5.61 (s, 1H); 5.35 (dd, 1H, J = 2.0 Hz, J = 7.8 Hz); 4.26 (d, 1H, J = 5.6 Hz); d, 1H, J = 2.9 Hz); 4.00 (ddd, 
1H, J = 3.0 Hz, J = 5.6 Hz, J = 8.3 Hz); 2.08 (s, 6H); 13 C (CDCI3, 75 MHz) 5 (p.p.m.) 170.81; 170.38; 146.97; 137.05; 
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129.88; 129,58; 129,01; 125,96; 120,66; 120,39; 69,78; 67.67; 65.02; 63.08; 21.08; 20.87. HRMS calcd for Ci 8 H 19 N 3 05 
357.1325. Found: 357.1328. 

Refinement 

The H atoms were geometrically placed (C-H = 0.95-1.00 A) and refined as riding with (7, so (H) = 1.2(7 e? (C) and Uj so (H) 
= 1.5f/ e „(methyl-C). 



Figures 



Fig. 1. The molecular structure of compound (I) showing atom labelling scheme and displace- 
ment ellipsoids at the 50% probability level (arbitrary spheres for the H atoms). 




Fig. 2. A view in projection down the c axis showing the supramolecular array sustained by 
relatviely strong C — H-0 contacts (orange dashed lines) formed along the b direction and 
C — H- -7I contacts (purple dashed lines) formed along the a direction. 



Fig. 3. A view in projection down the a axis highlighting the stacking of zigzag layers along 
the b direction. The C — H - O, C — H -ti and C — H -N interactions are shown as orange, 
purple and blue dashed lines, respectively. 



[(2/?,3S,6S)-3-Acetyloxy-6-(1 -phenyl-1 HA ,2,3- triazol-4-yl)-3,6-dihydro-2H-pyran-2-yl]methyl acetate 



Crystal data 
Ci 8 H 19 N 3 05 



F{0Q0) = 376 
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M r = 357.36 


D x = 1.384 Mgm 3 


Monoclinic, P2\ 


Cu Ka radiation, X = 1 .54 1 84 A 


Hall symbol: P 2yb 


Cell parameters from 4088 reflections 


a = 4.79932 (7) A 


0 = 2.7-74.0° 


6= 16.6308 (2) A 


\i = 0.86 mnT 1 


c= 10.76331 (14) A 


T = 100 K 


(3 = 93.225 (1)° 


Prism, colourless 


V= 857.73 (2) A 3 


0.20 x 0.10 x 0.05 mm 


2 = 2 





Data collection 

Agilent SuperNova Dual Cu at zero 
diffractometer with an Atlas detector 

Radiation source: fine-focus sealed tube 

graphite 

Detector resolution: 10.4041 pixels mm" 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
r min = 0.848, r max = 0.959 
5784 measured reflections 

Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.033 

wRiF 2 ) = 0.084 

S = 1.04 
3369 reflections 
237 parameters 
1 restraint 

Primary atom site location: structure-invariant direct 
methods 

Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , conventional 
R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 



3369 independent reflections 

3304 reflections with / > 2c(i) 
^=0.019 

Qmax ~~ 74.2°, 6 m in ~~ 4.1° 

h = -5^5 
k = -20^20 
/ = -13->8 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[c 2 (F 2 ) + (0.0525P) 2 + 0.1259P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap max = 0.14e A~ 3 
Ap mi „ = -0.19eA" 3 

Absolute structure: Flack (1983), 1591 Friedel pairs 
Flack parameter: -0.09 (15) 
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factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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0.8734 


0.5100 




0.041 






H18B 


0.4096 


0.8263 


0.3907 




0.041 


* 




H18C 


0.5505 


0.8069 


0.5256 




0.041 


* 




Atomic displacement parameters (A 2 ) 
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0.0173 (7) 


a m 1 o tQ\ 
U.UZiy (a) 


—U.UU 5 1(b) 




Pi PiPiIQ (&\ 
U.UU /O (0 ) 


Pi PiPiIPi (£\ 

— U.UU3U yo) 


C13 


0.0180 (7) 


0.0190 (7) 


0.01 /6 ( /) 


A AAT -7 

-0.0037 (0) 




U.UUd / (d) 


-U.UUZ 1 (d) 


C14 


0.0210(7) 


0.0280 (8) 


0.0188 (7) 


-0.0011 (6) 




0.0045 (6) 


-0.0012(6) 


C15 


0.0238 (8) 


0.0304 (9) 


0.0195 (7) 


-0.0080 (7) 




-0.0032 (6) 


0.0028 (6) 


C16 


0.0289 (9) 


0.0513 (12) 


0.0226 (8) 


-0.0084 (9) 




0.0036 (7) 


0.0073 (8) 


C17 


0.0205 (7) 


0.0174 (7) 


0.0221 (7) 


0.0028 (6) 




-0.0005 (6) 


-0.0031 (6) 


C18 


0.0266 (8) 


0.0196 (8) 


0.0349 (9) 


-0.0029 (6) 




0.0016(7) 


-0.0030 (6) 



Geometric parameters (A, °) 



Ol— C13 


1.4289 (17) 


C7— C8 


1.373 (2) 


Ol— C9 


1.4425 (17) 


C7— H7 


0.9500 


02— C15 


1.203 (2) 


C8— C9 


1.503 (2) 


03— CI 5 


1.353 (2) 


C9— C10 


1.507 (2) 


03— C14 


1.4435 (18) 


C9— H9 


1.0000 


04— CI 7 


1.204(2) 


C10— Cll 


1.326 (2) 


05— CI 7 


1.3494(19) 


C10— H10 


0.9500 


05— C12 


1.4537 (18) 


Cll— C12 


1.501 (2) 


Nl— C7 


1.3482 (19) 


Cll— Hll 


0.9500 


Nl— N2 


1.3591 (18) 


C12— C13 


1.524 (2) 


Nl— CI 


1.4320 (19) 


C12— H12 


1.0000 


N2— N3 


1.3113 (19) 


C13— C14 


1.511 (2) 


N3— C8 


1.3617(19) 


C13— H13 


1.0000 



sup-5 



supplementary materials 



CI — Co 


1.384 (Z) 


/~i 1 /) TJ 1 /I A 

C14 — hl!4A 


U.yyUU 


CI — CZ 


1.35/ (Z) 


C14 — hll4r> 


U.yyUU 


Cz — C3 


1.35/ (ZJ 


C 1 D — C 1 o 


1 /ion /'ia 
1.4oy {Z) 


/~<0 TJT 

CZ — riZ 




( ' \ f TJ 1 /C A 

C 1 0 — rl 1 oA 


n nonn 

u.youu 


C3 — C4 


1 i on (i \ 
1.3oy (3) 


i /: Tj i /ttd 

C 1 0 — rl 1 or> 


n nonn 

u.youu 


V — 1 1 J 


0 QSOfl 

U.7JUU 


V 1 u — 1 1 1 Uv. 


0 QROO 

U.70UU 


C4 — C5 


1.384 (3) 


C17 — C18 


1 .494 (2) 


C4 — H4 


0.9500 


C18 — H18A 


0.9800 


C5 — C6 


1.392 (2) 


C18 — H18B 


0.9800 


C5 — H5 


0.9500 


C18 — H18C 


0.9800 


C6 — H6 


0.9500 






ci3 — ui — cy 


1 Iz.Uo (11) 


cy — C 1 U — H 1 U 


HQ 1 

ny.i 


n r pi p 1 /i 
CIS — U3 — CI 4 


I 1 "7 m p i \ 

II l.yi (13) 


nn pi i pn 
C10 — CI 1 — C12 


111 CIH /1 A\ 

121 .y / (14) 


pn pc 

CI / — U5 — C12 


I 1 "7 "7"7 P 1\ 

II /. / / (12) 


pin n i ui i 
C10 — CI 1 — HI 1 


1 1 n n 

ny.o 


p~7 mi \n 
C/ — IN 1 — JN2 


iin nn p i\ 

no. yo (12) 


rn n i XJ11 
C12 — CI 1 — HI 1 


1 1 n n 

ny.o 


p~7 mi pi 
C/ — JN 1 — CI 


nn ac\ p i \ 
12y.40 (13) 


U5 — C12 — Cll 


1 n~7 1 n i 1 1\ 
10/. 1 y (12) 


\n \ti pi 

JN2 — JN 1 — CI 


i in cr /n\ 
liy.55 (12) 


U5 — C 1 2 — C 1 3 


ino /i/: / ii\ 
100.40 (12) 


JN3 — JN2 — JN 1 


106. /2 (12) 


n i pii ni 
Cll — C12 — CI 3 


1 nn a a / 1 1\ 
10y.44 (12) 


\n \n po 
JN2 — JN3 — Co 


inn to p i\ 
10y.3o (13) 


U5 — C12 — H12 


1 1 n /: 
110.0 


p/; pi pi 
Co — CI — C2 


ni i /; p /i \ 
121.30 (14) 


pi i pii un 
Cll — C12 — H12 


i in £ 
110.0 


p/; p 1 mi 
Co — CI — JN 1 


1 1 ft HA A\ 

ny.o4 (14) 


pii pii un 
C13 — C12 — H12 


1 1 n £. 
1 10.0 


PI P 1 Ml 

C2 — CI — JN 1 


110 n/: p /i \ 
llo.yo (14) 


p.1 pii pi/i 
UI — C13 — C14 


1 n"7 c 1 /i i\ 
10/. 51 (12) 


pi pi pi 
C3 — Cz — C 1 


1 1 n 1 a p c\ 
liy.13 (15) 


p.1 pn P11 
UI — Cl3 — Cl2 


1 n~7 /:i / 1 1\ 
10/. 03 (12) 


pi r 1 ! ui 
C3 — Cz — H2 


120.4 


pi/i pii pii 
Cl4 — Cl3 — Cl2 


1 1 c nn ^1 1 \ 
115.0y (13) 


pi pi tji 
CI — Cz — Hi 


1 1/1 A 

120.4 


p.1 pn un 
UI — C13 — H13 


1 no o 

lOo.o 


pi pi p/i 
Cz — C3 — C4 


1 in to p c\ 
120.20 (15) 


pn pn un 
C14 — C13 — H13 


1 no o 

lOo.o 


pi PQ 

Cz — C3 — H3 


linn 

ny.y 


pii pn un 
C12 — C13 — H13 


1 no o 

lOo.o 


p/i r*"t u"i 
C4 — C3 — Hi 


119.9 


P7 P 1 A P 1 1 

U3 — C14 — C13 


1 nn on p. i\ 

ioy.8y (12) 


pc p/i pi 
C5 — C4 C3 


i in o /i p c\ 
liy.o4 (15) 


PI P 1 A U 1 A A 

U3 — C 1 4 — H 1 4 A 


1 nn "7 

ioy. / 


PC p,l tt/1 

C5 — C4 — H4 


i in i 
12U.1 


C13 — C14 — H14A 


1 nn i 

iuy. / 


pi P/1 U A 

C3 — C4 H4 


1 in 1 
120.1 


pi p 1 a u 1/1 r> 
U3 — C 1 4 — H 1 4B 


1 nn i 

ioy. / 


p/i pc p/: 
C4 — C5 — Co 


11A c i p /;\ 
120.51 (16) 


Pn PI/1 U1/1TD 

C13 — C14 — H14B 


1 nn i 

ioy. / 


P/1 PC UC 

C4 — CD — Hi 


i in 7 

ny. / 


U1 A A P1/1 U1/1T3 

H 1 4A — C 1 4 H 1 4h> 


1 no i 
100.2 


P£ PC UC 

Co — C5 — Hi 


i i n 7 

ny. / 


PI PI C P7 

U2 — CI 5 — U3 


in n / i/:\ 
123. /3 (10) 


pi p/: pc 
CI — Co — C5 


110.05 (15) 


A1 PIC P1 (T 

U2 — C 1 5 — C 1 0 


1 1C A A / I 7\ 

125.44 (1 /) 


P1 P/; U/i 

CI — Co — Ho 


1 in /; 
120.0 


P7 pic p 1 /; 
U3 — C 1 5 — C 1 0 


1 1 n oi p /;\ 
110.03 (10) 


PC P/i \S5£. 

CD — Co — Ho 


1 in /; 
120.0 


PK pit n|<rt 

C 1 5 — C 1 0 — H 1 OA 


1 nn c 

ioy.5 


mi p~7 po 
JN 1 — C/ — Co 


1 n/i /:/: m\ 
104.00 (13) 


PIC PU nun 

C 1 5 — C 1 0 — H 1 Ohs 


1 nn c 

ioy.5 


mi pi in 
JN 1 — C / — H / 


12 /. / 


U|/t PI/; n]/n 

H 1 OA — C 1 0 — H 1 Ors 


1 nn c 

ioy.5 


PO PI TUT 

Co — C / — H / 


12 /. / 


PK p]/ UUP 

C15 — Clo — HloC 


1 nn c 

ioy.5 


mi po p~7 
JN3 — Co — C / 


ino i/i m\ 
100.34 (13) 


n|/t p]/ uup 

H 1 OA — C 1 0 — H 1 OC 


1 nn c 

ioy.5 


mi po pn 
JN3 Co — cy 


1 n /:/: p "5\ 
122.00 (13) 


U]/n p]/ UUP 

H 1 Ohs — C 1 0 — H 1 OC 


1 nn c 

ioy.5 


p~7 po pn 
C/ — Co — CV 


110 n/; z' i yi \ 
120. yo (14) 


P/1 P 1 "7 PC 

U4 — CI / — U5 


in nn p. /l\ 
1 23 .0y (14) 


Ol— C9— C8 


110.58 (12) 


04— C17— C18 


125.26 (14) 


Ol— C9— CIO 


111.38(12) 


05— C17— C18 


111.64 (14) 


C8— C9— CIO 


112.47(12) 


C17— C18— H18A 


109.5 


Ol— C9— H9 


107.4 


C17— C18— H18B 


109.5 


C8— C9— H9 


107.4 


H18A— CI 8— H18B 


109.5 


CIO— C9— H9 


107.4 


C17— C18— H18C 


109.5 
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Cll — CIO — C9 


121.71 (14) 


H18A — C18 — H18C 




109.5 


Cll — CIO — HIO 


119.1 


H 1 8B — C 1 8 — H 1 8C 




109.5 


P"7 \T1 Ml "\T1 

C/ — JN 1 — JNz — JN3 


— U.Zl (1 /) 


p~7 pc po p.1 

c / — Co — cy — U 1 




oU.z (I ) 


pi mi \n \n 
CI — JN 1 — JN2 — JN3 


-i /o.iy (13) 


mi po pn nn 
JN 3 — Co — C9 — C 1 U 




7.9 (2) 


\r1 \n Ml PQ 

JN 1 — JN2 — JN3 — Co 


A AO /1 £\ 

— U.U2 (lo) 


pi po pn nn 
C / — Co — C9 — C 1 U 




— 1 /4.ol (14) 


P"7 mi p i p/; 
C/ — JN 1 — CI — Co 


— Zl.l (Z) 


pi pn nn pi i 
Ul — C9 — C1U — Cll 




A A /lA 

9.9 (2) 


Ml Ml P1 p/; 

JN2 — JN 1 — CI — Co 


IM.Uo (1!)) 


Co — cv — c i u — c 1 1 




11/1 ot /i z:\ 
-114.5/ (lo) 


pi mi p 1 pi 
C/ — JN 1 — CI — C2 


lol.Uy (ID) 


pn pin pi i pn 

cy — c i u — c 1 1 — c 1 2 




3.5 (2) 


Ml mi p 1 PI 

JN2 — JN 1 — CI — C2 


— 15. o (Z) 


pn pc pn pii 
C 1 / — CO — C 1 2 — C 1 1 




1Z4.3Z (14) 


p/: P1 pi pi 
Co — C 1 — C2 — C 3 


— Z.U (Z) 


pn pc pn pn 
C 1 / — U5 — C 1 2 — C 1 3 




I i n /"A / 1 /I \ 

— 11 /.oU (14) 


mi pi pi /""i 
JN 1 — C 1 — C2 — C 3 


1 *7C Q1 t"\ A\ 

1 /D.oZ (14) 


pin pii pn pc 
ClU — Cll — C12 — U5 




nc ia n c\ 
13!). 3U (ID) 


pi pi pi p/i 
C 1 — Cz — C3 — C4 


1.4(2) 


pm pii pn n i 
ClU — Cll — Clz — C13 




17.9 (2) 


pi /""i p/i pc 
C2 — C3 — C4 — CD 


-0.1 (3) 


pn P1 pn pi/1 
Cy — Ul — CI 3 — C14 




i/;c /in pn\ 
-165.4U (12) 


pi p/i pc p/r 

C3 — C4 C5 — Co 


-0.7 (3) 


pn p.1 pii pn 
cy — Ul — Cl i — Clz 




"7n n~7 / 1 yl \ 
/U.U/ (14) 


pi pi c^c pc 
Cz — CI — Co — CD 


1.2 (2) 


p.c pn pi i p,i 

Uj — C 1 z — C 1 i — U 1 




1 £Q n"7 ^1 1 ~\ 

— loy.u/ (iij 


M 1 pi p/r pc 

JN 1 — CI — Co — CD 


— 1 / DJo (1 J) 


pi 1 r^i o i p.1 
Cll — Clz — C13 — Ul 




— jz.44 (1 _>) 


p/i pc p/; p 1 
C4 — C J — Co — C 1 


0.2 (3) 


pc pn p 1 1 p 1 /i 
U5 — C12 — C13 — C14 




/1.1U (15) 


MO M1 P"7 PQ 

JN2 — JN 1 — C / — Co 


U.34 (16) 


P11 PIT P11 p| 1 

Cll — C12 — C13 — C14 




1 "7i n /I t\ 
— 1 11. 11 (13) 


pi mi pi pq 
CI — JN 1 — C / — Co 


1 O.ol (14) 


pic m p 1 a p 1 1 
C 1 5 — U3 — C 1 A C 1 3 




11"7 C A P1C\ 

11 /.54 (15) 


Ml Ml PO PI 

JN 2 — JN 3 — Co — C / 


U.23 (1 /) 


A| P11 PI /| p"5 

Ul — C13 — Cl z l — U3 




/;i ^1^1 P1 /;\ 
—63.44 (16) 


N2— N3— C8— C9 


178.14 (13) 


C12— C13— C14— 03 




56.45 (17) 


Nl— C7— C8— N3 


-0.34(16) 


C14— 03— C15— 02 




3.6 (2) 


Nl— C7— C8— C9 


-178.08 (14) 


C14— 03— C15— C16 




-176.58 (13) 


CI 3— Ol— C9— C8 


78.46 (14) 


C12— 05— C17— 04 




3.6 (2) 


CI 3— Ol— C9— CIO 


-47.37 (15) 


C12— 05— C17— C18 




-177.05 (14) 


IN j — L^O — — U 1 


-117 78 ("K 1 ! 
1 1 / .ZO (1 J) 








Hydrogen-bond geometry (A, °) 










D—R-A 


D — H 


R-A 


D-A 


D—R 


C7— H7-04' 


0.95 


2.29 


3.2207 (19) 


167 


C9— IB-Cgl" 


1.00 


2.68 


3.5362 (16) 


144 


C16— H16a-N3 m 


0.98 


2.62 


3.463 (2) 


145 


CI 6— HI 6b -02" 


0.98 


2.59 


3.570 (2) 


177 


C18— H18a-Ol' v 


0.98 


2.54 


3.516 (2) 


174 


C18— H18c-04 v 


0.98 


2.45 


3.400 (2) 


164 


Symmetry codes: (i) -x, >>-l/2, -z+1; (ii) x-l,y, z; (iii) x, y, z+1; (iv) -x,y+H2, -z+1; (v) x+\,y, z. 
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Fig. 2 



/f ft /> /> 

tr *> tr tr 




^\ rf\ rf\ # 
&s* Xfh >/' 



3k 



H K, H K 
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